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Only the Best Goes Into 


Standard Airplanes 

Kvcrv part that goes into Sliiiulanl .lirpluin's 
is the best that money can pnnluee or 
pii rehase. 

The engines arc powerful motors, especially 
ilesigned to meet the ShnulnrJ rci]uiremetus- 
'fhe frame of the fuselage is made of highest 
(]uality ash. while the frame of the planes is 
made of finest spruce. 

Kvcrv inch of wire is the best tliat can be - 
made for the purpose. 

Kven the treatment which is given to the 
linen covering of fuselage and planes shows 
Sliiniiiinl excellence. The dull-finish var- 
nish with which these parts are painted 
prevents any glare that might become objec- 
tionable or confusing. 

All the way through, the Siiimlnrd is the best. 
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The Hall-Scott, Type A-7a, 100 H.P., Four Cylinder, Airplane 
Engine, is offered as the most ideal equipment the market 
affords, for Army and Navy TRAINING and LIGHT SCOUT- 
ING Machines. 

The design of this engine provides for sturdy construction, coupled with light weight. With 
proper use, 100 hours of actual flying service may be obtained without overhauling. 
Governments that have knowledge of excessive upkeep costs of lighter type, short duration 
engines, of complicated design and delicate mechanism, will be interested in this equipment. 
Total weight, complete and ready for service, but without lubricating oil, 400 lbs. 
Weight per H.P. {Based on actual H.P. development, at 1,300 R.P.M.) 3.50 " 

Consumption gasoline in lbs. per H.P, hour, ...... .557 

“ lubricating oil f/fg 

The Perfect Air Starter, used in connection with this engine, will afford ideal starting 
service. Added weight of the starting equipment, complete, 56 lbs. 

Hall-Scott Motor Car Co., Inc. F. P. Whitaker 

General Offices EASTERN REPRESENTATIVE 

Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 


TIIJN 


M'ril 13. m; AjirU 15- I'' 



PISTONS 
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Sturtovani 
Aliimirniru Alloy an.l 
|mivid<-<l with tlir<-<- 
i.islon rin.,. 
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B. F.STURTEV ANT COMPANY 

Hyde Park, Boston, Massachusetts 
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Speed range with two persons and four hours fuel * 38-75 M. P.H. 

Powered with Sturtevanl 8 cyl. 140 H.P. Aluminum Motor. 

Unusual Load-carrying and Safety Reserve ^ 

STURTKVAN r AKROPI.ANE CO. JAMAICA PLAIN— BOSTON i 


ACKERMAN WHEELS 


Siurieyani 


Are not an e.xperimcnt. They have been successfnlli tested 
on airplanes under the most adverse starting and landing 
conditions. 

Their development is based on e.xhaustive tests running over 
a period of four years. 

They combine maximum resiliency and 
strength. In the words of Captain A. W. 
Briggs, formerly of the Royal Flying Corps of 
Great Britain, who tested the Ackerman Wheels 
on U. S. Government Military Biplane No. 76: 

the wheels proved to do all that was claimed 
for them and more, as their resiliency perfectly absorbed 
all shock before it reached the axle, causing the machine to 
hold the ground after a drop and have little or no tendency 
to bounce, as is the usual case in such landings. Over bad 
ground the uneven surface was, to all intents and purposes, 
smoothed out, causing easy riding to the machine.” 


ACKERMAN WHEELS are built in different sixes 
to carry any load from 500 pounds up to S tons. 


THE ACKERMAN WHEEL CO. 

ROCKEFELLER BIULDTNG, CLEVELAND. O. 


Spherical 
Balloon Fabric 
Standardized 
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A FTER thorough in- 
vestigation of theory 
and practice here and in 
Europe, we have standard- 
ized our balloon fabrics on 
the bases of tensile strength, 
diffusion and coating. 

Years of successful manu- 
facture of these fabrics 
and of spherical balloons 
have given us the neces- 
sary verification by experi- 
ence for the principles de- 
veloped in our laboratories. 

Our 80,000 cubic feet 
capacity Goodyear Spheri- 
cal which won the interna- 
tional race at Paris in 1 9 1 3 is 
oneofanumberof successes. 

We have since built a 
number of balloons of simi- 
lar type and of various sizes. 

Our aeronautical experts 
will gladly answer inquiries 
regarding our fabrics and 
principles of balloon con- 
struction. 

We manufacture Rub- 
berized Fabric — Spherical, 
Kite and Dirigible Balloons 
ofany size, every type andfor 
any purpose — sporting, ex- 
hibition, military and naval 
— Aeroplane Tires, Tubes, 
Rubber Bumpers,Rims anr 
other aeronautical supplie 



" NORmfl ” 
BALL BEARINGS 


.^eroplaiH' |»i'rf<>rmaiK'e ri'dmvs itself 
to it question of eiiKine perforniunee — 
which, in turn, is tleterniineil In- the 
typi- of i(tnitiun use<l. DeiK-miahle 
enfthie [jerformance -- which is pre- 
ref|uisite to (le(x-ntlal)le aeroplane 
service — demands dependable niaftne- 
tos. Here is an identifyinj;; mark of 


The magnetos used on automo- 
biles, motor trucks, motor 
boats, aeroplanes and tractors 
of the better class are almost 
without exception fitted with 
-NORWfl" Bearings, because of 
the superlative service qualities 
of " NORIYIR - Bearings at high 
magnetos peeds. 


Be Sure — See That 
Your Magneto is 
- NORmfl - Equipped 


THE HORAM CtmPHHy OF AMERICE 

17 9 0 BROADWFiy NEW yORE 

Ball. Roller. Thrust, Combination Baarinf* 



The Goodyear Tire <8l. Rubber C 
Akion. Ohio 
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AVIATION Training 


T he CURTISS School of Aviation will ^ve training this 
winter, in Florida, to those civilians who may be accepted 
by the Aviation Section, U. S. A., upon their having made 
application for enlistment in the Aviation Reserve Corps. 
Applicants mmt be between twenty-one and twenty-seven 
years of age, possess good health, character and college educa- 
tion or equivalent. Tuition will be paid by the Government. 

fOR FURTHER INFORMATION WRITE 

THE CURTISS TRAINING SCHOOLS 

CHUROni-t- STREET. BUFFALO. N. Y. 


ATlcClon TrmJnJus ac < 


PHILIP J. ROOSEVELT 
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I T is M univi-h ciilieul fact that tUr Nav.v DcpaiT- 
iiiriil aaii uiilv |>lai-L> uii tile at present applications 
fur tvaiiiiiiK I'rniii civilian Hiere who cannot fly and 
the War UcpurtiiicnC is in a aiiuitar predicament. 
L'iriiian m-IkhiIh arc assisting in tlic truininif of yoiiuy; 
men «'li» an- dcsiisuis nl' ciitcriint tin- sm-vices. Init 
the facilities of lln-s.- scliools arc cntii-cl,\ inadciuiatc 
fertile IrMinint: of the 4(KHI aviators which the National 
Adviaory rniiniiitlce for Aerimautics has esliiniited ale 
ueccssary for our Army ami Navy, 

The Will' lleparliiieiit already has miiiv applicants on 
its lists lhan there is any possibilit.v of its heinir able to 
tr&ia for nmiiThs, 1.itcrall\* thoUKands of applications 
for examination for comniissUms in the Ollicin’s Rcsci-vi' 
Corps all' ]>igcoii-h<ilcd in the War l>c|iartnicnt files. 
I'litil till- output of machines is enoriumi-sly incieasc-d 
these applications caiinor hi- actcil upon, 1( has rcccnt!>- 
heeii piihlii-ly aiiiioiinccil that all the airplanrs and sea- 
planes which the Army iiml Navy tii(fetUi-r can expi-et 
to reeeive Is-fore -laiiiuir.v 1, ISIlM. are limited to about 
1100. 

Aiielher limitatiim upon tlie ( ■overiiiii(‘iit 'a aliility to 
train fliei-s lir-s in its iiiabilit\' to |fi-1 a lartti- corps of eom- 
IK'teiit instriii-lors. About five [uipils per iiistriu-tor 1ms 
hts-it found bi' i-xjiei-iciK-e to tlive the best results. Hut 
the Govcniinent "s corps of flying instructors is unfortu- 
nately small. It has Im'cii found that iiiore than one-half 
the eiviliaii Hiei-s wlio have sought )iositions as civilian 
iustruclors for tin- liovcriimeiit were unable to give mili- 
taiy instrm-tioii in avialion. 

The rush of ,voung men aiixions to learn to fly lias 
not bcs-ii etjuallei] b.v an.v rush of mechanics anxious To 
care for airplanes. Civilians anxious to learn to fly aiv 
eas;- to find in tluiusand lots. Mechanics trained in the 
care of ai-roiiantical etiuipnu-iit are lamentabl.v scaix-e. 
Both the Army and Navy in tlic regular eatabliahmeiit as 
"I'll ns ill Ihe Kesei-vi>s are anxious to secure first elass 
machiiiisis. carpenters and engine men. The meehanies 
of an air Mpindron are almost as is-spimsible for the 
stiuadron's success or failure as the aviators. With 
literally thmisaiuls of applieations on file from civilians 
who wish the (iovenimeiit to ti-ai-h them to fly, there is a 
liotlceubli- shortage of meeiianies of the best t.vpe in flic 
Army, the Nav,v, the Naval Kesi-rve and the Signal En- 
listed Reserve Corps. 

Rut I'ven more im]>ortaiit and diseouiiiging tliiiii the 
sliortagi- of flying iiistini-toi-s and of meehanies is the 
limited output of mai-hines. The output of airplanes 
must be speedi-d up. In the first place, standardisation 
of parts must Ik* given imuiediate eonsiderntion. It has 
been on flu- tip of the tongue wliei-ever aei-onanlies was 


discussed for the past .vear. To date, however, pl-acti- 
eally no tables of standard parts are available and even 
wlii-re tables arc available engineers and draughtsmen 
are ivluctant to utilixc standard equipment. 

Tlic si-eond thing that can be done to speed up produc- 
tion is the placing of a cash deposit of 2-T per cent of tlic 
imri-lmsi- price with every order which the Oovevnmeut 
jdac-es for aeroiiautie material. At the present time this 
is spcciBcall.v forbidden by tile laws of the United States, 
lliiwever, it is a praetiee employed in all daily biisiticss 
by every Goiei-nmeiit wliieli is at war except the tbiited 
f^tates. It is of pressing iiiiportanee that the praetiee be 
instituted iii this <'ouiilr,v eaj>eeiall\' for increasing the 

imtput of aci-onautic material. Only Congressional legis- 
lation will make this possible. 

-ViTvTio.v .SNO Aebon.u-tic.il Exoineerinij doi-s 
mil preleiid that the adoption of standards by 
tile i-onstruetoi-s or the adoption by the Govemxneut of 
the practice of making part payments in advance iviD 
result in getting a sufficient supply of airplanes for the 
fiuti-d States. Hut if the two step.s outlined ore taken it 
will be a definite help. 

Meanwhile, meehanies desiring infoi-mation about en- 
tering the Regular Service or the Signal Enlisted Re- 
serve Corps for aviation duty should apply to the Chief 
Signal Oftieer. United States Army. Washington, 1). C. 
If tlie.v wish aviation diit.i’ with the Navy either in the 
n-gular oi- i-cs*-i-vi- forces, tlie.v should appl.v to the i-om- 
iiiHiiiiant of the Naval District in which they reside. 

U. S. A. .Aerofoils 

In this issue, oui- readers will find a report from the 
Massachusetts Institute of Teehiiology on the recent tests 
conducted tliere on a miinbiT of wing sections developed 
by the Aviation Section of the Signal Corps, U. S. A. 
'The aiinouneenu-iit of tlu-se sections marks a distinct ad- 
vance in aeronautical practice. In using the Eiffel and 
R- A. F. sections w-tiicli have been almost uni'-ersally 
employed hitlierto, coustntctoi-s have had to pa.v the 
penalty for efficiency and good lifting power by more or 
less sueeessfullv combatting stnictiiral difficulties. 

The development of these sections will go a long way 
to remove the ineompatibilit.v tiitberto present bet.wei-n 
aerodynamical excellence and practical facility of con- 
struction. It is too early to say whether some of these 
sections are altogether superior to such well known wing- 
curves as those developed by Eiffel and the R. A. F„ but 
further comparative tests are in progri-ss and the indi- 
cation is that the new wing aeetions w-ill mark a decided 
improvement. 



Six United States Army Wing Sections 

Bv Captains Edfsar S. Gorrcll ami H. S. Marlin. U. S. A.' 
in aerodynamical and a structural point of view, Dcvcl- Fip. 4. it is sci-n tliat none of tlic wings may Ik- said to 


t of view, Dcvcl- Fig. 4. it is sci-n tliat none of tlic wings may Ik- said to 
y liave praveil to be loiigitviclinally stable, but none of tlicin litive a violent 
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al.lv cxcis-.i the 1K2 of tile Fivncl. v 

lift, wmil.l compare most favoi-jibly in a high spwd um- 
ehine with aiiv Freiieli wing of which data has liitUerto 
niblislie.1. For pursuit maeliincs. the .-l.uioe be- 
r. S. A. 1 and fi would he very close. V. S. A. 1 
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higbly rbftnaeled out f&ii by nlioar. Tiir icnHilf 

fiber Btreogth of wood is moeh iu exceae uf [lie romjireBalve 
BtresB, bat even if the compresflivc fiber atress of wood ie ein- 


o true <-riterion. If tbi* 


ployed in the formula / ** ' 

formula h employed for streiigCb eompuCBlioDB in bending, it 
is assumeii that tlie znatcHsl is still behaving elostieaJlv up to 
actual I'nilure, and therefore that the fiber stress is still di- 
rectly projiortioDal to the distance of the fiber from the neutral 
axis. As a matter of fact, tbe elastic limit of the nxaterial 
may have long been passed when the breaking load is reached, 
tbe neutral axis may have shifted, and tbe extreme fiber may 
be no longer proportional to tbe bending. Therefore, iu stress 
calculations for wing spars, these eonsiderations should be 
applied, making use of the modulus of ruptnre — fur which 
f ac'tunl bending 


1 Table 2 — dedneeJ I ... 
more trustworthy guides. 


Knots originate iu the timber cut from the stem or braiiebi-s 
of a tree because of the encasement of a limb, either living or rupture, 
dead, by the auccessive animal layers of wood. Most liinl>' 
originate at the pith of tlie stem, and the knots found dii-p 
in a log are therefore small, increasing in size toward tlie bark. . — 

^ long as the limb is growing, its layers of wood are a con- 
tinuation of those of the stem. But a majority of the limbs 
die after a time, and if a portion of a dead limb is subsc- 
qnently encased by tbe growing stem, there will be no intimate 
conn«tion between the new stem wood and tbe dead wood of 
the limb, and a board .so cut os to intercept this portion of tbi‘ 
log will eontavn a loose knot. A board cut from the log at | 

such a depth that tbe limb is intercepted at a point where it a 

was encased while still living will contain a sound knot, unless 7 

tbe knot has rotted, become badly checked, or contaius a lurge 
pith cavity. ’ 

A sound knot is usually harder than tbe surrouinling wcxid, 
and in coniferous woods is apt to be very resinous. On this 
account it may constitute a defect because of its non-rclculiv- 
ity of paint or varnish. Otherwise it constitutes a defect only 
on account of tlie disturbance to the grain and dillicully cauMil 
in working, or in the event of its oeeuireni'c on the under side Klci 
of a timber used as a beam, a weak point exists, owing to its ii.riciu 
small resistance to tensile stress, A kunt cimstilulcs an im- 
pediment to the sjililting of limber, since the fibers of the stem 
wood above a limb bend a-sidc and pass aruiiiid the limli. while 
the tllwrs below run continuously into the limh. Thus il i>ften 
happens that a cleft started above a limb will never run into 
a knot, but one started below is very apt to do so. 

The Effect of Moisture on Strength of Xl'ood - - 

Loss of moisture docs not affect the strength of wood in 
any way, until tbe total moisture content has been n-duced 
below the critieal percentage, which represents the flber-sat- Ackiui 
nration period. Beyond this point, progressive loss of mois- tioo on I 
ture affects the strength very considerably. Thus the strength 
of grran wood is only 5U to 60 per cent of normal air-dry 
conditions (12 per cent moisture), while tbe strength of kiln- 
dry wood exceeds tlie atrengrtb of air-dry woods by some 60 
to 70 per cent. 

Time Factor in Tests of Timber 
Timber differs from moet other materials in that small 
variations in tbe rate of application of load have a more 
pronounced effect upon the strength and stiffness shown by 
a specimen under teat. If a timber-com]>ression block nr 
beam is loaded rapidly, it will npp^r to have a higher elastic 
limit ud nitimate strength, and r^l also appear to Ik stiffer, 
than it will if loaded less rapidly. This U due to the fact 
that the deformation lags far behind the load, and if any 
load is permitted to remain upon s specimen for a time the 
deformation incr ea ses, tbe amount of increase becoming greater 
for heavier loads. Actual failure appears to be consequent 
upon the attainment of a certain limiting amount of defonns- 
tion or strain, rather than a limiting load or stress. 

Difficulties of Wood Construction in Airplanes 
The comparative values of Table 2 demand tbe most care- 
ful etudy. A certain type of timber may be most suitable 
for tbe direct stress to which it is subjected, yet fail completely 


under certniu indirect slrosscs, either iuliereut in the i-oiistrus 
lion or due to faulty design. For example, at the liiiigiw 
of a wing spar to the body, if llie bolls arc not eorre^ 
placed, they may slicar out the wood. These ])oint» will 
considered in detail in the draigii, but enough lias Imh-h ssM 
to show the value of studying not only the direct stresacs m 
I t piece of timber in n machine, but also the indirect slrcssa 
producing crushing across the grain, .shear, etc. 

Strength \'iihies for Tiinlier 
III no material are such cuiillicling viiliics given bv variosj 
iiutborities na for tiiubei-. The sir*- of the s|>ecimPn under Ud. 
the dr.vncss, the method of np]d.\iiig ilu> loud, and Its jircviots 
history, nil lend In introdiKu- iliscrepaiicies. I'litil the liurets 
of bltandards, or some oiIkt testing laboratory, has gone thot- 
•Highly into the <|Uestioii. all the values employed by nii|ilaiit 
coiistructorB will Iw ojicii to -iispicion. Table 2 is n -.uuimiiT 
of iiiformiilion taken rroin viii-ioiLs sources. This table is not 
uiiimpcachnbic, hut it uiipro.ciinutcs closely values used is 
current pmcliee. In airjihiiie design, fiber stres-c is still takes 
n criterion, willuiut doe ••oiif.idcration of the iimdidua o( 
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Wires ami Cnhles 

The following terms iim in commoii use: (li ••Solid sin 

stay '' or •• aviation wire " of one wire of suitable diiiinctB; 
(2) “ stmiid stay,’* consisting of either 7 or 14 win*s -ininded 
together mid known to the trade ns ••aviation struiid"; (31 
•' cord ” or •• ro|K stay,” coiisUliiig of 7 strumls twisted U- 
gethcr, forming a rope, the strands being cither 7 wir^ or 13 
wires; (4) •' Jlexible eord,” composed of six slmnds of sens 
wires, with a center of either cotton or wire, ns onlcixsl. Tl* 
coni with the cotton center is eonsidcnibly mure pliuhic this 
that with the wire center. 

Vanadium steels and otlier spccini steels have not as yd 
become ealablislied ns dtsirablc wire steels, and carefully taMi 
' ■ ' imueiii most largely employed a 

tid cables. 

Properties of Metals 

Only the briefest outline can be given of tbe metals that sit 
commonly employed in airplane construction. To euter iaU 
any adequate discussion of tbis branch of tbe work wosU 
require a book in itself. Tbe construetor must keep constsatll 
before bim some standard book on this subject and at the esae 
time resort to strength of material and part tests wbeaeW 
new combinations are to be employed in his design. 
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The following table of weight and melting points for various correct selection. 




(H,niparat ivc table shows the progressive 

wr. Stfsoslh vf mutefUL SlrcoatK of stay 
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Slrciigtli iiiid W'piglils for Wire anil Calilcs 


Hiiehtisxg StfUd (Ti/’h 






dmoriean Steel and If 


Wire, Strand or Cord 

Roebliug's report does not settle the question as to which ' 


A stranded or c<ird stay has about 20 per cent more aero- 
dyiiaiuical resistance than a solid wire of about the same 
diameter. There npiiears to be a slight advantage in favor of 
solid wire ns regards strength of stay. On tbe other hand, the 
strand stay is one mid a tliird times more clastic, the cord one 
and llirec-c|iiartcr times more elastic than the solid wire. In 
Aiuerii-aii practice all Ihroe types of stays appear. No doubt 
the use of strand or cnril is justified bv the extra elastic stretch 
and (lexibility. 

Kxiict data on the fatigue vahuss of the three materials is 
lint availiiblc, hut it is well known that stiand or cord will 
stand iij> much better to vibration than a wire. Also in a 
|••lutimlous beam structure such us that of a wing, there may 
he dclleetioiis of uiikiiowii luaguitude. iu which case the more 
clastic eublo w^ill be somewhat safer. On the other hand an 
exposed cable is liable to datunge. A single small wire of oue 
strand may be duinagocl and lead to the eventual destruction 
• if the whole cable, lii the covered in boilv a cable is not likely 
to be damngitL The problem is by no mcaus settled yet, and 
ctimpuiativc experience in actual fiigln and farther experi- 


mentation Cl 


r turned flexible eerd 


I give u definite solution. 

Tiiriibuckics 


The breaking strength of lumbuekles made of precisely the 
same material will vary enormously with every type of con- 
struction, and (he makers' catalog or data sheet has to be con- 
sulted for every sjiei'ial ease. In Figs. 1 and 2 arc shown two 
roiircsentutive tyjics, the Curtiss and tlie National, Burgess, 
Meyer. Binet types. The weights and strength values are 
lairly representative of what can be tihtaincd from this impoi^ 
liuit brand of oir|>laiic material. In Table 4 are given results 
of tests on some siKeimcus of the .Slamiurd .Screw Co. of 
IViiiisylvaiiia: 




■f airplane ttrand 


Strength of Steel — Lbs. per Sq. Inch 


o.lo3 C bolter pislo. . . s: 
0.30^ C Bbruclurot. . 62 

0.40%CraU« 7U 

l.O^io tOOtjloiji:.! ^ ^l5l 


70.^- 110,000- • 

. ae.ooo.m itnooj^ 

. es.ODOxxu la.soo.ooo 

30.000. 000 14.000000 

30.000. 000 14,000,000 

33.0003100 u,aou,i«ii 

:io.ooo.uoo lo.uoo.uuo 
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Strcn^li of Special Steel AIIo\> — Utr. per St|uure liic4i 

w-T*"” - T^)“«r’'7S,uoo up ui so.lioi'"'"' 


SlrePgtli ol* Copper, Aluiiiiimiii ami \ariour AUova — 
l.bi>, per Square Iiirli 
CoAl Copper 



Colli Kolli'rl or Hammcrctl Plutex 












Tile siecl at |>resout in eonimna use iiuiong maimtneliirerh 
u the lailj sheet steel generally <)csignate«l as cold rolled steel 
iCil.S.), Wliellier its easy working nualilies nr its cliea])- 
and easy supply lias brought nhoiU this ixnir elioice, is 
nra to Judge. It is u relief to liiid Hint the <-<>nsl ruelurs and 
t* Qovemment are eiideavoriug to do awny with this most 
'Utreliabic and inelfieieut of materials, liisiniices Imvu only 
■eo ofieu been brought to our aiteiitiuii when upon the com- 
*"*“® small stumped Itttiag, the aiiimrcntlv solid 
“^l IS found to be of two distinct layers of thinner metal 
held together only at u few points. It is not well, however, 
JO J0tti|i ttm quickly to the other c.vtreme and nltenijit to use 
IM very high strength alloys — rc<iuiriug expert working and 
Ireatmoiit. CoDpiiniea to-day are. with a few exceptions, 
m a [losition to undertake this added respooaibility and 
the Wrriiig of sueli delicate work upon iiiexperieiiced Imnds 
»onld be as dangerous as the present metliials. 

The foli.iwiiig table outlines the general influence of eliemical 
eomposition of the physical properties of steel : 



Tlic above table, while vei-y eomprehensive. should not be 
I'ousidered as lina], 


The matter of weldubility of the elirome vuuadium and 
iiiekel steel is iudeHnile, very reliuhle information showing 
Unit 3*4 per cent, iiii-kel steels giie belter weld-s than the ehro- 

Tlie J5.A.K. SjK'cillenlion No. 3130 for a low carbon chrome' 
nickel steel, or Specillculioii No. 2330 for 3^/2 nickel steel 
would seem to meet tlic requimoeiils of the nmnufacCurers os 
well us the Army S]ieeihcalioiis of the S.A.K. Ko. 6130 
i-lirome-vunadium, I'liininaling iil tlie same time, the great 
ihniger of segregation due to faulty heat-treatment. 

Heat Ireatinent imd its iiilliieiiee eiiunut be gone into; it 
ri'c|i)ires very candiil study mid iiitinile care in application. 


Sli-eiiglh ami Weight of Milil .Sieei RiveN ami Pins 



Till* ub*»i‘c values are hii.seil upon a sheuriug strength in 
lioiimls per sijuai’e ineli /» -- 15,0(10 and a crushing strength, 
(, = Pli, 11(10. 

I'. - /p ■ ihr single shear, 

I'r = for crushing, where {, the tliieknesa of the plate 

or Ollier piece held by the rivet or pin. 

The values for enishiug have been worked out for a plate 
1 inch tliick, tlierefore the cruslung strength for various thick- 
(leases of jilale may he computed by multiplying the above 
values by " f " in inehes. 

If the crushing strength of the rivet is greater than its 
shearing strength ihc design should be based upon the 
snuiller result. 

In case tlie holt is subjected to a load other than tension, 
llui strength should be bused upon the corresponding form of 
loading. When bolts and pins are used in turubuckle flltinga 
and wire connections they arc usually subjected to a form 
of bending and should be enleulated as a ^'ain round cross 
section loaded at the center. 

f where f := modulus of rupture. .If = bending luo- 

iiient line to load gcucrally considered concentrated at the 
eenler, I ^ distance from neutral axis to most strained fiber, 
in this i^ase > i fy ; / = moment of inertia of cross section. 

in Hguriiig holts tliat pierce wooded members the failure of 
the wood should be considered first, since in this type of con- 
nection rupture is most often eaus^ by the fastening pulling 
out or loosening due to the wood crushing in front of the 
bolts. The crushing load maj- be computed from the formula 
P — fe'X.L'X.l}. Where P5=eruahing load, /„ = crushing 




s i j L. “t., 


M«.n, L^b, P...l.,v .nd C. I«b. Mn. 


Aeronaiitic-al Patents 

■!.;s «^i=cv S's :.';*', !■•-"' 


■■“VS' Hi’S., ;,;■»“■"■■ ’• "■ ““■ 

'■'“S'Sir'" is b 

'-'S' '^Eisr' * ’■" 

„S:Sft2,rss’rs’CSfe‘£S2;^ 



VIATION 


2 U 9 


Advisory Committee Report 










7SZ ;:,S'!;f„s,?ri;'= :s;::,'=\« :S 



isi;.:; j;M.:'ri;;;;i';;::sr"s,i;;-. 

IPiMi lllillti if iliiii 
iiiipggspssiii 




r,/,.rf (.„;/,•„ Trophy « ..tl,...- -l.li.^s. tlH- crbon-. tr..,|«\vl. 



r'i,,"‘'K, 'T' '""' ;»V,?™'" ”"4 ■■•> ■■■' i p. JK, 

w. „r:d',;::s,=, 





272 


AVIATION 


April 13, Hi; 


April IS. 191 T 


AVIATION 


THE SIGNIFICANCE TO YOi: OF THE MEMBERSHIP OF 

Aviation and Aeronautical Engineering 

IN THE .\SSOCIATED BUSINESS PAPERS. INC. 

Y OU depend upon AVIATION AND AKRON Al'TICAI. ENGINEKRING for an 
unhiasi-d and iii'i-urate report of all new^ afferlini: vour InisineAs interests. 

Probald). t<ni. you ftive lieed to its editorial eounsel in many mailers of eonsider- 
alile consequenee. Yon have a right, therefore, to know uhout llie policies and priii- 
riples back of the important service rendered bv A\l\TIO\ VND ^KRON.AIITICAI. 

engineerim;. 

The membership of this pnhliealion in the Assoeialeil Business Papers. Inc. (the 
International Association of Class. Trade and Technical Paper:.!, means that it ha., 
achieved an e\ce|itionally high publishing standard, and has •nbscrihed unreservedly 
to these — 


ST.ANU.ARDS OF PRACTICE ttF BISINKSS PAPERS 


'I'hc publisher of a business paper 
sliotilil dedicate Itis best efforts to 
the cause <»r Business and Social 
Ser\’ice. and lo this cud should 
pledge biniscir. 

, the Inter- 

2 Pu sul>scribc lo .iikI M'ork for 
• truth and liniicstv in all de- 
part incuts. 

O To climinalc. in so far as pos- 
slide, his personal tipiiiions 
from his news coUimns. but to 
be a leader of ihoiight in his edi- 
torial cohiuiiis. anil lo iii.'tkc bi- 
er iticisins colts t rue ti^’c. 

I To rcfiisi. lo publish puffs." 
free reading iintiees or paid 
•• Mrite-ups; ■■ lo keep his read- 
ing eohiiiiiis iiirlepeiident of adver- 
tising ennsideralions. and to iiieas- 
" ■ this slandanl: 


• Is 


real r 


5 To decline any adverliscuieni 
♦ which has a lendeiicy to mis 
lead or t. hich does nut con 
form to business inlegrily. 

6 To solicit siibsi'riptioiis am 

• advertising solely upon thi 
merits of tlie pnblieatioii. 




Lippiv advertisers with 
inform at ion ri-gardiog 
chorueler ami evleiit of eireu- 
latioii, iiirhiiling detailed eiroiila- 
lion statements, .iihjeet lo proper 
ami authentic veritirulion. 


8 . 

9 . 

10 . 


To eo-ojierule with .ill org;ii 
xalions and individuals r 
creative advert isii 


' eoinpelitioii. 


highest and largest fiiiiclinii 
of the held which he serve-, 

way lo promote lliat fiinelinii. 


THE ASSOCIATED BUSINESS PAPERS, iJE 

Thp Inri-rnaiiitnal Ixsiicintion of Trade. Terhniral and (Uasa I'tihliialions 

220 WEST 42nd STREET NEW YORK CITY 


CLOTHING FOR AVIATORS 

W 1 .N D p R o o F Warm Waterproof 


WE -ARE SPECI.AL- 
ISTS IN THE MsAN- 
UF.ACTURE OF 

AERONAUTICAL 

RUBBER 

GOODS 

AVI.ATORS- SHOES 

Light 

Flexible — .aterproof 
Non-SIipp ing 



WE ARE P R E - 
P-ARED TO FUR- 
NISH THE VERY 
HIGHEST GRADE 

BALLOON 

FABRICS 


(iASOUNE HOSE 
-MATTING 

SHOCK AB.SORBERS 

Bath Ring and Cord 


United States Rubber Co.mpany 

i 7 yo HR0.3DWAV. New Yokk 
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^- BENOIST > 

Four Standard Models 

Single and Twin Motored 

Three to Seven Passengers 

Holder of many World and American 
Records 

Six Years Practical Experience 
Land and Water Airplanes 

Bpedilcatioll^ uii lri|jle .md four niolon^d iiiarhin™**™- 

Benoist Aeroplane Company 

SANDUSKY, OHIO 


ONE YEAR— 24 ISSUES— ONE DOLLAR 

AVIATION AND AERONAUTICAL ENGINEERING 

The COURSE IN AERODYNAMICS AND AEROPLANE 
DESIGN, by the Instructors in Aeronautics in the Massachusetts 
Institute of Technology. 

SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRELSS. 

POPULAR AERONAUTICAL ARTICLES in Every Issue. Illus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 

All the REAL NEWS of the industry and of the Aviators presented 
in Condensed and Attractive Form. 

The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 

THE GARDNER, MOFFAT COMPANY 

120 West 32d SL, New York 



The Company’s new plant is equipped 
with the most modem facilities for filling 
orders for aircraft of 

Standard and 
Special Designs 

Land and water flying at door of factory 

Main Office and Facton-: 

Lincoln Midway, near Passaic River 

New York Office: 17 Batterj- Place 
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INDIAN — the Emergency Motorcycle 

It is its never failing ability to prodnee the great- 
est stistained speed, |H>\ver. and all-r'innd de- 
pendaliility in einergenciv-- dcniaiuliiig jiositive 
and instantaneous perforniancc that gives first 
consideration to the 1917 

Motocycle 

With Pouierplus Motor 

I Denumstrations of 1917 Indian models will 
gladly be arranged for interested military 
officials. 


HENDEE MANUFACTURING COMPANY 



THE 

GENERAL ORDNANCE COMPANY 

NON-RECOIL GUN 

There are hundreds of these guns 
being used Abroad in the War on 

AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 

SOLE MANUFACTURERS (DAVIS PATENTS) 

THE GENERAL ORDNANCE COMPANY 

DERBY, CONN., U. S. A. 



Aviation Barometer 



The Buck Automatic 
Aerial Torpedo, 



machines m.aimt.acturecl Dy tiic compan.v. 

The Buck Aircraft & Munition Co., Inc. 



Factors of Safety 

These Coutil id Aeroplane Conslniction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

CeiesiroD Gioin vamisies 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane 5«ri;ice 

provide another SAFBTT FACTOR 

NON-INFLAMMABLE 

GeiesiioDSHeets^^^ Films 

MA.VUPACTURED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 


Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durabilitv 
and is always uniform. 

When you see a speed or distance record 
tiroken by Aeroplane. Racing Automobile. 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in thai 
motor. 

FAHRIG METAL CO., 34 Commerce St,,N.Y. 
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^'ERVICE is as important a factor in selling as 
kj advertising. Besides merely placing our 
name before you and telling of our product we 
must exhibit our service to you. 

The Army and Navy and the largest manu- 
facturing companies are using Radium L.umi- 
nous Material on electrical devices, clocks, 
revolution indicators, altimeters, range scales, 
gages used at night, on fish bait and on wrist 
and pocket watches. 

A spot or figure painted as we would paint it 
shines in the dark continuously, requiring no 
maintainance over a period of years. 

To our customers we have given a practical 
demonstration of real service. This we can 
give you. too. as well as greatest luminescence 
and reasonable prices. Our field is continuously 
enlarging. 

Let us experiment for you at our expense. 

We say this now; let us prove it. 


TURNBUCKLES 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

lof Pennsylvania,! 

CORRY. PA. 

New York Office: Woolworth Building 

RADIUM LUMINOUS MATERIAL CORPORATION 

■ 
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AIRPLANE CRANKSHAFTS 

With ai Perfect Record 


WYMAN-GORDON COMPANY 

WORCESTER, MASS., U. S. A. 


n known U 
factory methods. 


A POPULAR PRICE LAND OR WATER PLANE 


TWO 
PLACE 
LAND 
MODEL 
$3,000 

KYLE SMITH AIRCRAFT CO, 



TWO 
PLACE 
WATER 
MODEL 
$3,100 

WHEELING, W. VA. 


OUR SPRUCE LOGS 

Are perhaps the best on the Pacific 
Coast. Our facilities for supplying 
Air-plane Spruce are unsurpassed. 

A. C. DUTTON LUMBER CORPORATION 

MUh 

SOUTH BEND. WASH. 

TACOMA. WASH. 





MSISM^ISS 
MOTOR HEAT 
INDICATOR 

AN ESSENTIAL SAFETY 
DEVICE FOR 

AIRPLANES 

FOKEWARNS OVERHEATING 

THE MOTO-METER CO , he. 



Airplane Cylinder Forgings 

We make a .“ipecialty of hollow forging in dies, air- 
plane cylinder forgings, of high and low carbon O. H, 
or alloy steels. 

Also propeller hubs, flanges, shafts, etc. 
Miscellaneous hammer and hydraulic press die forg- 
ings of all types. 

COURTESY— QUALITY— SERVICE 

TIOGA STEEL & IRON COMPANY 

52nd and Craya Ave. Philadelphia. Pa. 
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Erie Specialty Co. 

Erie, Pa. 

Manufacturers 

AIRCRAFT METAL PARTS. 
BOLTS, NUTS. CLEVIS PINS. 
SHACKLES. EYE BOLTS. MA- 
CHINE SCREWS. ETC... ETC. 

Fittings, Forcings, 
Castings 

^ e are increasing: onr e<|iiipinent in 
every department — foundry, forge 
sliop. stamping, iuitomatic screw 
machines, ton! and die shop. 

All our products are rigidly in- 
spected and meet all Government 
re<]liirenienls. 

Are you on our analog mailiufi li.sl? 


COUNTERBALANCED 

COi yTKKH U. i\CEll 

CRANK SH.NFTS 

\rv. iuvr. SHiPi’En .uui 
^ lf/1770V CR.4N'K.Sf/.lfT.S 

Kl f.RY SHAFT CVARASTKED 

The Park Drop Forge Co. 

Cleveland 




Aeroplane Linen 

USED by the BRITISH GOV'ERN- 
.ME;NT ill their air service; also bv the 
UNITED ST.ATES GOVERNMENT 
and Large .-\eroplane Manufacturers 

Robert McBratney & Company 

I.ineii Maimrnrtiirers uiid Inipurtere 
121-12.? Franklin Street. New York 
and at Brlfa»t, Ireland 


A Limited Number of Bound Volumes of 

AVIATION 

Aeronautical Engineering 

^440 Paged 

Containing First Twelve Installments 
of the Twenty-four Part Course in 

AERODYNAMICS AND 

The Perfect Starter 

Temlmd and Approved hy UnitadStalea, Brituh, 


.\ device convertible to an air motor for start- 
ing. or an air compressor for storing in a suitable 
tank the air for its own energy. Knlirely self- 


AIRPLANE DESIGN 

engine without gear retiuctlon or any adaptation 
other than a suitable coupling. 


Are Now Available at per Volume 



The Gardner, Moffat Company, loc. 

The Motor-Compressor Co., Newark, N. J., U.S.A. 


120 WEST 32d STREET. NEW YORK 
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“CHELSEA” 

EIGHT-DAY, HIGH-GRADE 

SHIP’S BELL 
CLOCKS 

And Non-Strikine Clock* - Practically Waterproof 
Ca«s, for use on YACHTS. STEAMSHIPS, 
MOTOR BOATS. HOUSEBOATS. Etc., and 

AEROPLANES and SEAPLANES 

"t?. 

^irr.ilin t, ftity 

And, Clocks for Finest Residences, 
Clubs and Automobiles 

The Standard of the World 

On Sale by Highest Class Jewelers 
and Dealers in Nautical Instruments 

Aeroplane 

Lumber 

Specialists 

Alaska Spruce 
Black W a 1 n u t 
Tough White Ash 

CHETHAM LUMBER CO., Inc. 

1 20 Exchange Place New York 

CHELSEA CLOCK CO.. 16 State St., BOSTON. MASS. 




WILUPpypOKSCPOL 

W E I L L U JVI I rv AT E 
HNSXRLJIVIEIVT DIALS 

Dual Dep Control Tractors 
Tuition and Expenses Low 


WILLIAMS AEROPLANE CO. 

FENTON, MICH. 

RADIUM DIAL COM F» A >J V 

FOR SALE 

Three used 100 H. P. 6 Cyl. 
HARRIMAN MOTORS 

Harriman Motors Co. 

South CUttonbury, Conn. 
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2. ThM Ih. ..w«™ »r.: (Cii^.p.mM .°d >Jdrq». of indiv.du.l 
or boXlI 1 pcV^l or nioc. of U.O lotol omooot of .took.) 


Sanders Co. 

?v^ .'ifitilufacluri 

AVIATORS’ 
CLOTHING 

l.iathi r -C'ravi-nette. Waterproof fan- 
\a.‘4s Diu’k, ( 'lovernment Khaki, Extra 
Heavy Russian Linen, .\rmy White 
Duck Suits anti Hootls 
^^all(■ to Ortler 


tVrile for Calalos and Samples 

Sanders Co. 

l\%}4 ladiana Are. 

Indianapolis. Ind. 


J. W. WOOD ELASTIC WEB CO. 

STOUGHTON. MASS. 


Heavy Elastic Aviation Cord 


We manufacture a full and ccmplete 
line of hcav> elastic aviation ct>rJ. 
We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 


Magnalite Pistons 





Aeromarine 
Plane & Motor Co. 

Aeroplanes, „,,i Motors 

New York Office: Times Building 

TclepUone, Hrj^nt BU7 



— j[|[Mg 

ft. For Your Flying 
? Boats Use 


e 

'‘^^PERY'S PAfSf' 

^ATERPROOJj 

hQUID glOB 

c CtJAUTY H 

FERDINAND 4 

SOSTOK. KA&S, |j 

jM 

^ L. W. Ferdinand & Cn. 


C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 
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Wriffht-Martin Aircraft Corporation 


Ordered by 

tbe United States A.rmy and jNavy 


THE MARTIN TWO PLACE 
RECONNAISSANCE TRACTOR 
MODEL R 

Convertible Land and Water 


